iiiiiMiiPMiin 

US005742543A 

United States Patent [19] [ii] Patent Number: 5/742,543 

Fazio [45] Date of Patent: Apr. 21, 1998 


[54] FLASH MEMORY DEVICE HAVING A PAGE 
MODE OF OPERATION 

[751 Inventor Albert Fazio, Los Gates. Calif. 

[73] Assignee: Md Corporation, Santa Clara. Calif. 

[21] AppL No.: 876,117 
[22] Filed: Jim. 13, 1997 

Related U.S. Application Data 

[63] Ccmfowtioa <tf Set No. 699,490, Aug. 19, 1996, afcan- 

[51] Int CI. 6 G11C 16/06 

[52] C5. CI 365/185.21; 365/185.26; 

365/185.12; 365/185.13; 365/185.03 
[58] Field of Search 365/185.21, 18526. 

365/185.12, 185.03, 185.13, 189.11 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4202,044 5/1950 Beflstda, It et at 365/182 

4,357,685 11/1982 Daniel* eial 365/185.19 

4,388,702 6/1983 Sheppaid 365/104 

4,415,992 11/1983 Adlhoch 365/94 

4,460,982 7/1984 Geeetal 365/185.19 

4,586,163 4/1986 Kotos 365/104 

4,890259 12/1989 Simko 365/185.03 

4,989,179 1/1991 Simko 365/185.03 

5,043,940 8/1991 Harari 365/185.03 


5,095,344 3/1992 Harati 257/328 

5,163,021 11/1992 Mehwc* et aL 365/185.03 

5,172,338 12/1992 Mehwttaetal 365/185.03 

5,218,569 6/1993 Banks 365/185.21 

5220,531 6/1993 BlythetaL 365/185.14 

5287,305 2/1994 Ybsbida 365/189.01 

5,293,560 3/1994 Hataa 365/185.03 

5303,189 4/1994 Devinetal 365/185.18 

5,428,568 6tt995 Kobayasht et aL 365/18524 

5,572,465 11/1996 Basbir 365/18521 

FOREIGN PATENT DOCUMENTS 

57-176598 10/1982 Japan. 
9012400 10/1990 WH»0 . 
9212519 7/1992 WO. 

Primary Examiner— Do Hyun Yoo 

Assistant Examiner— Andrew Q. Iran 

Attorney, Agent, or Fi/w— Blakely, Sokoioff, Taylor Sc. 

[57] ABSTRACT 

A method for dfitanrimflg data stored by a memoiy cell. The 
memory cell has a select gate coupled to a wordline, a first 
electrode coupled to a offline, and a second electrode 
coupled to a conductor. The method comprises: floating the 
bitline; applying a first voltage to me wordline; applying a 
second voltage to the conductor such that the bitline is set to 
a third voltage that is equal to the first voltage minus a 
threshold voltage of the memory cell; and sensing the third 
voltage to determine me data stored by the memory celL 
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